MEM DIES    ON
tubes lying open and exposed to the atmosphere, become covered inside with a slight, imperceptible layer of water which heat sets free by converting it into vapor. If one did not begin by removing this thin layer of water, the vapor which it givea off at different temperatures would mix with the gas introduced into the tube and would increase its volume; and, since the amount of the vapor thus produced would increase with the temperature until the slight layer of water had become completely removed, it is evident that this outside cause will constantly increase the expansion proper of the gas, in proportion as the temperature rises: such is the error into which many physicists have fallen.
The only way to avoid this difficulty is to drive out this slight film of moisture by heating the tube until it is changed to vapor; but in order that the air may not enter again, it is necessary to fill the tube with mercury, which is made to boil
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there, as in a thermometer ; and—which is important to notice —whether this boiling removes or not the whole of the film adhering to the glass, at least it can no more give off vapor when the tube is kept at any temperature less than that at which mercury boils. This is the first precaution M. Gay-Lus-sac has taken.
Next, in order to introduce only air or dry gases into the tube, he connects to its open end another, larger tube TT9 Fig. 66 [Pig. 1], which may be regarded as a kind of receiver intended to hold the gas. This tube is partly filled wifch bits of muriate of lime [i. e., calcium chloride] or of any other salts capable of absorbing moisture. It is even possible to produce a vacuum in it in order to introduce the gas without admixture of air. Then in order to let a definite quantity enter the tube, M. G-ay-Lussac makes use of a very fine iron wire previously introduced into the bore. He inclines the tube or turns it upside down, and thus removes a large part of the mercury which it contains, whose place is taken by a definite volume of gas represented by GG, Fig. 67, '[Fig. 2]. With care, it can be arranged to have only a short column of mercury M which acts
54ly dependent, as I shall show elsewhere, vapors — which are expansible to the same degree as gases — must also be equally compressible: yet I emphasize the fact that this latter
